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ABSTRACT 

A multiyear project to assemble a robust, multiphase spray combustion code is 
now underway and gradually building up to full speed. The overall effort 
involves several university and government research teams as well as 
Rocketdyne. The first part of this paper will give an overview of the respective 
roles of the different participants involved, the master strategy, the evolutionary 
milestones, and an assessment of the state-of-the-art of various key 
components. The second half of this paper will highlight the progress made to- 
date in extending the baseline Navier-Stokes solver to handle multiphase, 
multispecies, chemically reactive sub- to supersonic flows. The major hurdles 
to overcome in order to achieve significant speed ups are delineated and the 
approaches to overcoming them will be discussed. 
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GENESIS OF THE IDEA 


7 LU 

w Q 
lO 
fijO 

n° 
0. Li. 

SO 

o> 

Oz 

H < 
C0 Z 
O- 
SCO 

UJuj 

£ o 




LU 

Q t 
LU Z 


LL 2 
U. D 

oo 


□ w 
5 o 


LU Ol = 

iob 

HCC< 

O O 3 
LU 

H LU g 

< co £ 
oc < p 

HX“- 
CO 0. LU 
ZluS 
o LU 3 
Sdc-j 
LU x O 
Qh> 


zO 
— DC 

x LU 

I" * 


>■ H 
t O 

25 


on 

X Q 


669 


SEVERAL PHYSICAL PROCESSES IN LIQUID 
PROPULSION: I.E., ATOMIZATION, EVAPORATION, 
DENSE SPRAY EFFECTS 
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CF. EXTERNAL FLOW AERODYNAMIC CODES CIRCA 1980 . 




II. DETAILS OF THE PLAN 
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AS BASE 

INCORPORATION OF NOVEL ENHANCE- 
MENT FEATURES CURRENTLY BEING 
DEVELOPED IN OTHER TECHNOLOGY 
EFFORTS 


APPLICATIONAL OBJECTIVE 

OPTIMAL ENGINEER - MODEL INTERFACE (DESIGNER) 
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TECHNICAL ROAD MAP FOR ADVANCED SPRAY 

COMBUSTION CODE 
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VOF-BASED CELL PARTITIONING IN ASCOMB 
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VOLUME-OF-FLUID TWO-PHASE TRACKING 
SCHEME IMPLEMENTED IN BOTH 
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OVERALL FLOW CHART FOR ASCOMB 



KEY SUBROUTINES 
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SYNOPSIS OF SOLUTION APPROACH 
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SOLVE WITH STONE'S STRONGLY IMPLICIT PROCEDURE 




681 


CFD *301 3-(X»0 1/m 



COMPUTATIONAL MESH OF CONICAL NOZZLE 

TEST CASE 



682 


Rockwell International 

Rocketdyne Division 



COMPARISON OF CENTERLINE AND WALL MACH 
NUMBER PROFILES FOR JPL CONICAL NOZZLE 
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COMPARISON OF CENTERLINE AND WALL PRESSURE 
PROFILES FOR JPL CONICAL NOZZLE 
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CHEMISTRY MODEL UPGRADE 
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8. 1/2 02 = 0 (0) = (K0)W02) 

FOR KINETICS SPECIES, PREVIOUS GENERAL KINETICS MODEL 
IS RETAINED 





CONCLUDING REMARKS 
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